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What do we do for addressing long-term energy security 
and global environmental issues?

Thank you very much for visiting the web page of Advanced Nuclear System 
Research and Development Directorate.
At our directorate, we are promoting FaCT (Fast Reactor Cycle Technology 
Development) Project aiming at the commercialization of Sodium-cooled FBR 
which will contribute to effective use of limited uranium resources, reduction of 
long-lived nuclides such as americium and other minor actinides.
We promote R&Ds effectively and efficiently in cooperation with Oarai R&D Center, 
Nuclear Fuel Cycle Engineering Laboratories (of Tokai R&D Center) and Fast 
Breeder Reactor (FBR) R&D Center (in Tsuruga) and by international cooperation 
positive activities aiming at the commercialization of FBR cycles. 
Our achievements of R&Ds will contribute to the sustainable development of society 
through the stages of technological demonstration and commercialization. 
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Overview of the FaCT project
We are developing the fast reactor and its fuel cycle system with a combination of the sodium-cooled 
FBR utilizing oxide fuel, advanced aqueous reprocessing, and the simplified pelletizing fuel fabrication. 
The technologies presently seem to have the best practical prospects for fostering economic 
competitiveness, safety, efficient use of resources, reduction of environment load, and non-proliferation, 
based on their performance in existing facilities.
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FaCT roadmap: Outline of FaCT project 
Aiming for the start-up of a demonstration fast reactor (FR) around 2025 and its introduction 
on a commercial basis before 2050,  Japan Atomic Energy Agency (JAEA) is now promoting 
its “Fast Reactor Cycle Technology Development (FaCT)” project.
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General specification of the JSFR



Evaluation Results of Innovative Technologies for Reactor System
In 2010, a judgment by JAEA and JAPC on whether the innovative technologies should be adopted was 
made, focusing on the above-mentioned main concept. To evaluate the sodium-cooled fast reactor (with 
MOX fuel) in terms of its design adequacy as a reactor system, 13 tasks of the innovative technologies 
were reduced to 10 tasks to fit more precisely with the targeting evaluation technology. As the result, 9 
tasks were rated as adoptable. However, for a steam generator with double-walled straight tube, it was 
judged that heat exchanger tube with a protective tube should be selected as an alternative technology. 



Evaluation Results of Innovative Technologies for Fuel Cycle System
For advanced aqueous reprocessing, 3 tasks of the innovative technologies were rated as 
adoptable. And, it was judged that the evaluation of other 3 tasks (i.e., effective uranium recovery 
system by crystallization technology, MA recovery technology by extraction chromatography 
method, waste reduction technology or waste polarizing technology) should be continued. 
For simplified pelletizing fuel fabrication, 3 tasks of the innovative technologies were rated as 
adoptable. And, it was judged that the evaluation of other 2 tasks (i.e., sintering and O/M ratio 
adjustment technique, in-cell remote handling technology) should be continued.
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Improvement of Economics for JSFR
A construction cost is significant to evaluate economics for SFR. Based on the past experiences, 
the construction cost of prototype fast breeder reactor MONJU (280MWe) can be evaluated as 
2 Million yen/kWe. After that, DFBR (670MWe) deign study was performed and reached to around 
0.48 Million yen/kWe. Drastic Reduction of construction cost could be achieved by introducing the 
innovative technologies. Namely, adoption of large piping using high Cr steel, reduction of loop 
number, compact design of reactor structure, and  integration of components. Moreover, plant 
concept should be enlarged to 1500MWe for pursuing scale merit. Standardization and learning 
effect are also taken into account. As a result, the construction cost of JSFR is estimated at 
approximately 0.18 Million yen/kWe for FOAK(first of a kind) plant. The cost estimation for the 
NOAK(Nth of a kind) plant with overnight cost condition by taking into account of learning effect will 
reach to the 1000$/kWe line.
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International collaboration
We have been recognized the importance of international standardization of SFR safety criteria
by use of multilateral cooperation. In accord with the partnership with INPRO and GIF,
we are promoting the JSFR R&D under bi- and trilateral collaboration in order to use resources 
effectively and efficiently and to reduce risks in the development.
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Five-party council
We are promoting the FaCT project under the frame work of so called Five-party council. 
This figure shows the relationship between JAEA, MFBR and the related organization. 
MHI established the new company “Mitsubishi FBR Systems Inc.(MFBR)” for designing 
and engineering for FBR in July, 2007. In this relationship, JAEA will support MFBR
in terms of technical issues such as sharing the result of R&D.
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Access

O-arai Research and Development Center
4002 Narita-cho, O-arai-machi, Higashi-ibaraki-gun, Ibaraki 311-1393, Japan
Tel: (+81)-29-267-4141


